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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a cylindrical winding 
type electrode in high yield by inserting a tape-like insulating sheet 
between flat facing surfaces of a pair of winding core bodies having a 
half circle cross section, and rotating the winding core bodies so that 
the insulating sheet positions between a tape-like positive sheet and a 
tape-like negative sheet to stack and wind them. 
SOLUTION: Tape-like insulating sheets 3a, 3b are inserted between 
separated, facing flat parts 1a, 1b of a pair of winding core bodies 1 
having a half circle cross section. The tip of a tape-like positive sheet 
5a is approached to the non-facing surface part of the facing flat part 
1a for positioning, and the tip of the tape-like negative sheet 5b is 
shifted in the specified position from the winding core body 1, and both 
sheets 5a, 5b are arranged along the insulating sheets 3a, 3b. In this 
state, a rotating mechanism is driven, the winding core bodies 1 are 
rotated 180° in the constant direction, the tip of the positive sheet 5a is let coincide with the tip of the 
negative sheet 5b. By further rotating 360°, a good winding type electrode with no step difference between 
the positive sheet 5a and the negative sheet 5b is formed. 
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[Claim(s)] 

[Claim 1] The process which carries out insertion arrangement of the tape-like insulation sheet for layer 
insulation between the flat opposed faces of a pair of cross-sectional semicircular state winding core objects 
on which a part of outside of at least one flat part was exposed, The process which make the tip part of a 
tape-like positive electrode sheet and a tape-like negative electrode sheet opposite-** to the non-opposed 
face of the flat part to which said cross-sectional semicircular state winding core object counters, and a tape- 
like insulation sheet is made to meet, respectively, and is arranged, The manufacture method of the wound 
type electrode characterized by having the process which said a pair of winding core objects are rotated in 
the fixed direction, and carries out the lamination and **** of a positive electrode sheet, an insulation sheet, 
and the negative electrode sheet, and forms them into a wound type electrode to the circumference surface 
of a winding core object. 

[Claim 2] A pair of cross-sectional semicircular state winding core objects to which the field which counters 
mutually became flat and the position shift of the flat side was carried out, The manufacturing installation of 
the wound type electrode characterized by providing the means which holds the opposite flat face-to-face 
one of said cross-sectional semicircular state winding core object, and carries out one immobilization of a 
pair of cross-sectional semicircular state winding core objects, and the rotary machine style which rotates 
said a pair of cross-sectional semicircular state winding core objects in the predetermined direction. 
[Claim 3] A pair of cross-sectional semicircular state winding core objects where the field which counters 
mutually becomes flat and which differ in a path, The manufacturing installation of the wound type electrode 
characterized by providing the means which holds the opposite flat face-to-face one of said cross-sectional 
semicircular state winding core object, and carries out one immobilization of a pair of cross-sectional 
semicircular state winding core objects, and the rotary machine style which rotates said a pair of cross- 
sectional semicircular state winding core objects in the predetermined direction. 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture method that a cylindrical shape-like wound 
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type electrode can be manufactured with the sufficient yield, and the manufacturing installation which can 

manufacture a cylindrical shape-like wound type electrode with the sufficient yield. 

[0002] 

[Description of the Prior Art] the wound type electrode (electromotive part) which loops around the layered 
product of a positive electrode sheet, an insulation sheet, a negative electrode sheet, and an insulation 
sheet -- the inside of the exterior container of a cylindrical shape - liquid -- practical use is widely presented 
with the secondary battery of composition of having ****(ed) densely etc. And about this kind of secondary 
battery, improvement in a power supply function is expected, for example with the request of cordless-izing 
of electric devices, such as a portable telephone and a portable PC, highly-efficient-izing, and a small weight 
saving. 

[0003] By the way, electromotive part formation of said cylindrical shape is performed as follows. Namely, 1 
have the cross-sectional semicircular state part which forms a pair of flat surface parts which counter, or two 
winding core objects are prepared. While making flat face-to-face [ said / which counters ] pinch an 
insulation sheet (separator), and giving necessary physical relationship to this insulation sheet and arranging 
a positive electrode sheet and a negative electrode sheet to it By rotating a winding core object as the virtual 
center axis (a winding core object and same axle), it involves in in the form which made the insulation sheet 
the separator, and the wound type electrode (electromotive part) is manufactured. 
[0004] 

[Problem to be solved by the invention] However, in the manufacture method of said conventional wound 
type electrode, there are the following inconvenient problems. That is, in the case in particular of the wound 
type electrode for the object for lead secondary batteries, or nickel cadmium secondary batteries, it was 
satisfactory, but in being the object for nickel hydrogen secondary batteries by which high capacity-ization is 
attained, it is in the tendency for the thickness of a positive electrode sheet and a negative electrode sheet 
to become thick. [ here / that the thickness of a positive electrode sheet and a negative electrode sheet 
becomes thick ] In **** (winding) between which it is placed [ make ] by the separator, and the formation of a 
wound type electrode, it often happens that the level difference [ begin ] which each electrode sheet made 
for there to be along the peripheral face of a cross-sectional semicircular state part rolls affects the form 
after the formation of a wound type electrode, and changes with a cross-sectional ellipse-shaped wound 
type electrode. 

[0005] Moreover, when the level difference part [ begin ] which said electrode sheet rolls serves as an 
overall diameter part of a wound type electrode and equips in the exterior container of a cylindrical shape, 
the periphery part of a wound type electrode is damaged, or wearing into an exterior container is very 
difficult. Problems, such as such damage to a wound type electrode periphery part, meant spoiling the 
performance and reliability of a secondary battery which are manufactured, or inviting reduction of a 
manufacturing yield, and have raised the practically grave problem. 

[0006] This invention coped with the above-mentioned situation, was made, a positive electrode sheet and a 
negative electrode sheet begin to roll it, it cancels the influence of a level difference, and aims at offer of the 
manufacture method and manufacturing installation which can create the wound type electrode of the shape 
of a cylindrical shape with good accuracy with the sufficient yield. 
[0007] 

[Means for solving problem] The process to which invention of Claim 1 carries out insertion arrangement of 
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the tape-like insulation sheet for layer insulation between the flat opposed faces of a pair of cross-sectional 
semicircular state winding core objects on which a part of outside of at least one flat side was exposed, The 
process which make the tip part of a tape-like positive electrode sheet and a tape-like negative electrode 
sheet opposite-** to the non-opposed face of the flat part to which said cross-sectional semicircular state 
winding core object counters, and a tape-like insulation sheet is made to meet, respectively, and is 
arranged, It is the manufacture method of the wound type electrode characterized by having the process 
which said a pair of winding core objects are rotated in the fixed direction, and carries out the lamination and 
**** of a positive electrode sheet, an insulation sheet, and the negative electrode sheet, and forms them into 
a wound type electrode to the circumference surface of a winding core object. A pair of cross-sectional 
semicircular state winding core objects to which the field which counters mutually made invention of Claim 2 
flat, and the position shift of the flat side was carried out, It is the manufacturing installation of the wound 
type electrode characterized by providing a means to hold the opposite flat face-to-face one of said cross- 
sectional semicircular state winding core object, and to fix a pair of cross-sectional semicircular state 
winding core objects in one, and the rotary machine style which rotates said a pair of cross-sectional 
semicircular state winding core objects in the predetermined direction. 

[0008] A pair of cross-sectional semicircular state winding core objects where the field which counters 
mutually makes invention of Claim 3 flat and which differ in a path, It is the manufacturing installation of the 
wound type electrode characterized by providing a means to hold the opposite flat face-to-face one of said 
cross-sectional semicircular state winding core object, and to fix a pair of cross-sectional semicircular state 
winding core objects in one, and the rotary machine style which rotates said a pair of cross-sectional 
semicircular state winding core objects in the predetermined direction. 

[0009] In this invention, only the shape what is called of a tape shall not have **, and a tape-like positive 
electrode sheet, a tape-like negative electrode sheet, and a tape-like insulation sheet shall contain band-like 
**, such as the shape of a strip of paper. 

[0010] the form where the tip part of the tape-like positive electrode sheet and the tape-like negative 
electrode sheet wound along with a tape-like insulation sheet was opposite-**(ed) by the non-opposed face 
of the flat part which a winding core object counters in invention of above-mentioned Claim 1 ~ if it puts in 
another way At least one electrode sheet begins to wind, and the level difference of a tip part is wound and 
formed into a wound type electrode with the form canceled and reduced. Therefore, the shape-ization of an 
ellipse resulting from said level difference etc. is canceled certainly or sharply, the wound type electrode of a 
cylindrical form with good accuracy can be obtained with the sufficient yield, and it contributes to offer of a 
reliable secondary battery greatly. 

[001 1] Moreover, in invention of Claim 2, since the flat side of an electrode sheet which it began to wind 
[ side ] and carried out the position shift of the tip part is made to opposite-** and the cause of a level 
difference development is canceled or reduced, an operation of said Claim 1 is attained more easily. 
[0012] Furthermore, in invention of Claim 3, since it is made to opposite-** to the flat side which an electrode 
sheet begun to wind [ side ] and exposed the tip part in part based on the difference in a path (width) and the 
cause of a level difference development is canceled or reduced, an operation of said Claim 1 is attained 
more easily. 
[0013] 

[Mode for carrying out the invention] Following drawing 1 (a), (b), drawing 2 (a) - A work example is 
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explained with reference to (c) and drawing 3 . Drawing 1 (a), (b) shows the example of important section 
composition of the manufacturing installation of a mutually different wound type electrode in section. 
Namely, drawing 1 The integral-type winding core object 1 with which (a) made the flat parts 1a and 1b of 
cross-sectional semicircular state isolate and counter, The rotary machine style 2 which rotates said winding 
core object 1 in the fixed direction, and the insulation sheet rewinding roll 3 and 3' which supply the 
necessary insulation sheets 3a and 3b to said winding core object 1 through Guide 4a, It is with the 
electrode sheet rewinding roll 5 and 5' which supply the same positive electrode sheet 5a necessary to the 
winding core object 1, and the negative electrode sheet 5b through Guides 4b and 4c, respectively. And said 
winding core object 1 takes the composition made to isolate and counter by the length of the grade to which 
the flat parts 1a and 1b of cross-sectional semicircular state can insert or fasten the insulation sheet 3a (3b), 
and is changing the width (diameter of a cross-sectional semicircle) 1 a and 1 b of the opposite flat side. 
[0014] Moreover, drawing 1 In (b), the winding core object 1 which two flat parts 1a and 1b of cross-sectional 
semicircular state of winding core object member V were made to isolate and counter, and carried out fixed 
composition at the integral type was used, and also it is said drawing 1 . It is the same as that of the 
composition illustrated to (a). 

[0015] next, drawing 2 (a) - referring to (c) - said drawing 1 (a) - or - The example of manufacture of a 
basing-on manufacturing installation of composition of having illustrated to (b) winding type electrode is 
explained. 

[0016] First drawing 2 As superficially shown in (a) between isolation / opposite flat part 1a of the winding 
core object 1, and 1b For example, thickness while inserting or fastening the insulation sheet of 0.2mm and 
the shape of a 60-mm-wide tape For example, thickness [ the part ] while carrying out opposite ** and 
position doubling of the tip part of the positive electrode sheet 5a of 0.8mm and the shape of a 57-mm-wide 
tape to the non-opposed face part of said opposite flat part 1a For example, thickness The tip part of the 
negative electrode sheet 5b of 0.5mm and the shape of a 57-mm-wide tape, the insulation sheets 3a and 3b 
are made to meet, respectively, and it arranges. [ object / 1 / winding core ] [ a predetermined position ] 
[0017] Thus, after carrying out positioning arrangement of tape-like the insulation sheets 3a and 3b, the 
positive electrode sheet 5a, and the negative electrode sheet 5b, the rotary machine style 2 is made to drive, 
and it is in the fixed direction about the winding core object 1. 180 degrees is rotated. By this rotation, it is 
drawing 2 . It is drawing 2 , when it becomes the form where the tip part of the positive electrode sheet 5a 
and the negative electrode sheet 5b gathered and 360" rotations are carried out further, as superficially 
shown in (b). as superficially shown in (c) The positive electrode sheet 5a and the negative electrode sheet 
5b are wound or ****(ed) cylindrical without beginning to wind and producing a level difference, and the good 
wound type electrode of a cylindrical form is formed. In addition, it is by the above. [ when 180 degrees 
rotated, considered it as the form where the tip part of the positive electrode sheet 5a and the negative 
electrode sheet 5b gathers, but ( drawing 2 (b)) ] Drawing 2 As superficially shown in (d), the wound type 
electrode of a cylindrical form which begins to wind also as a form where about 90 degrees of tip parts of the 
positive electrode sheet 5a and the negative electrode sheet 5b shifted, and does not almost have the 
influence of a level difference can be formed. 

[0018] Drawing 3 is the case where the flat side where a pair of cross-sectional semicircular state winding 
core objects 1 counter mutually is considered as the composition which carried out the position shift, and 
other composition and mechanisms are the same as that of the manufacturing installation of said illustration. 
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In this case, while inserting or fastening a tape-like insulation sheet between the opposite flat side 1a of the 
cross-sectional semicircular state winding core object 1, and 1b After carrying out opposite ** and position 
doubling of each tip part of the tape-like positive electrode sheet 5a and the negative electrode sheet 5b to 
the non-opposed face part (field which has shifted) of the opposite flat parts 1a and 1b, the rotary machine 
style 2 is made to drive and the winding core object 1 is rotated in the fixed direction. Then, said drawing 2 
Like the case where it is superficially shown in (c), the positive electrode sheet 5a and the negative 
electrode sheet 5b are wound or ****(ed) cylindrical without beginning to wind and producing a level 
difference, and the good wound type electrode of a cylindrical form is formed. 

[0019] In addition, this invention is not limited to the above-mentioned work example, and can take various 
modification in the range which does not deviate from the meaning of invention, for example, the kind of 
target secondary battery [width / of an insulation sheet, a positive electrode sheet, and a negative electrode 
sheet / thickness, width, etc. ] and capacity - ** -- it corresponds and can set up suitably. 
[0020] 

[Effect of the Invention] Since the good wound type electrode of a cylindrical form with which the shape- 
ization of an ellipse which a tape-like positive electrode sheet and a tape-like negative electrode sheet begin 
to wind, and originates in the level difference of a part was canceled can be obtained with the sufficient yield 
according to invention of Claim 1, it contributes to offer of a reliable secondary battery greatly. 
[0021] Since the level difference development which an electrode sheet begins to wind and originates in a 
tip part is canceled or reduced according to invention of Claim 2 and Claim 3, the good wound type 
electrode of a cylindrical form can be obtained with the sufficient yield, and it contributes to offer of a reliable 
secondary battery greatly. 


[Brief Description of the Drawings] 

[Drawing 1] (a), (b) is the sectional view showing the important section of a mutually different constructional 
example of wound type ********** concerning this invention. 

[Drawing 2] It is what shows typically the example of a manufacture embodiment by wound type ********** 
concerning this invention, (a) is a negative electrode sheet tip part to a positive electrode sheet tip part. The 
top view showing the state where 180 degrees and it positioned, (b) is a winding core object. Top view 
showing the state when rotating 180 degrees, (c) is a winding core object. Top view showing the state when 
rotating 360 degrees, (d) is the top view showing the state where the negative electrode sheet tip part 90 
degrees, and it was positioned to the positive electrode sheet tip part. 

[Drawing 3] The positive electrode sheet tip part and negative electrode sheet tip part in the example of a 
manufacture embodiment by wound type ********** of the others concerning this invention Top view showing 
the state where 180 degrees and it positioned. 
[Explanations of letters or numerals] 

1 .... Winding core object 

V .... Winding core object member 

2 .... Rotary machine style 

3 3' .... Tape-like insulation sheet rewinding roll 
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3a, 3b .... Tape-like insulation sheet 

4a, 4b, 4c .... Tape running guide 

5 5' .... Tape-like electrode sheet rewinding roll 

5a .... Tape-like positive electrode sheet 

5b .... Tape-like negative electrode sheet 


[Drawing 1] 
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[Drawing 2] 
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